Endogenous p53 protects vascular smooth muscle cells from apoptosis and reduces atherosclerosis in ApoE knockout mice.
Recent studies have indicated that the tumor suppressor gene p53 limits atherosclerosis in animal models; p53 expression is also increased in advanced human plaques compared with normal vessels, where it may induce growth arrest and apoptosis. However, controversy exists as to the role of endogenous levels of p53 in different cell types that comprise plaques. We examined atherosclerotic plaque development and composition in brachiocephalic arteries and aortas of p53-/-/ApoE-/- mice versus wild type p53 controls. p53-/- mice demonstrated increased aortic plaque formation, with increased rates of cell proliferation and reduced rates of apoptosis in brachiocephalic arteries. Although most proliferating cells were monocyte/macrophages, apoptotic cells were both vascular smooth muscle cells (VSMCs) and macrophages. Transplant of p53 bone marrow to p53-/-/ApoE-/- mice reduced aortic plaque formation and cell proliferation in brachiocephalic plaques, but also markedly reduced apoptosis. To examine p53 regulation of these processes, we studied proliferation and apoptosis in macrophages, bone marrow stromal cells and VSMCs cultured from these mice. Although endogenous p53 promoted apoptosis in macrophages, it protected VSMCs and stromal cells from death, a hitherto unknown function in these cells, in part by inhibiting DNA damage response enzymes. p53 also inhibited stromal cell expression of VSMC markers. We conclude that endogenous levels of p53 protect VSMCs and stromal cells against apoptosis, while promoting apoptosis in macrophages, and protect against atherosclerosis development.